The coupled-channel optical method (CCOM) has been implemented in a study of electronrubidium scattering. This method includes the continuum effect in the calculation via an ab-initio optical potential. Eight atomic states (5s, 5p, 4d, 6s, 6p, 5d, 7s, 7p) were used together with the continuum optical potential in the 5s-5s, 5s-5p, and 5p-5p coupling. The elastic, inelastic and total cross sections for electron-rubidium scattering at low and intermediate energies, ranging from 10 eV to 100 eV, are reported. The results are compared with available experimental and theoretical data.
I. INTRODUCTION
Over the last 50 years, various theoretical methods, such as the unitarized distorted-wave polarized-orbital method (DWPO) [1] , the uniterized distorted-wave Born approximation [2] and the close-coupling method (CC) [3] , have been applied in the study of electron scattering by hydrogenic atoms. These methods do not include the continuum effect in the calculations. Methods, such as the pseudostates method [4] , the convergent close-coupling method (CCC) [5] and the coupledchannel optical method (CCOM) [6] [7] [8] [9] [10] , have included continuum effects in the calculation within their formalism. The present work on electron-rubidium (Rb) scattering is the largest atomic system ever studied using the CCOM. By using the CCOM, the differential cross section (DCS) and the total cross section (TCS) are calculated and compared with other theoretical data [11, 12] and experimental measurements [13] [14] [15] .
II. THEORY
The theoretical and computational details of the coupled-channel optical method can be found in the work by McCarthy and Stelbovics [6] . For completeness, a brief outline of the CCOM is given here. In general, we * E-mail: jiahouchin@gmail.com can write the Schrodinger equation for a (N +1)-body system as
where r 0 is the coordinate of the incident electron and r i is the coordinate of the N electron, with i = {1,2,. . .,N }. E denotes the total energy of the (N +1)-body system while H is the total Hamiltonian of the system [6] . Following McCarthy and Stelbovics [6] , the Schrodinger equation can be transformed into the momentum-space Lippmann-Schwinger equation for an incident electron with momentum k on a Rubidium atom:
V (Q) is the optical potential. Following McCarthy and Stelbovics [6] , it is defined as
The DCS and the TCS for scattering from channel α to α are 
III. RESULT AND DISCUSSION
The following calculations have been undertaken: (i) CC5(CC8): CC method that includes the first 5 (first 8 Rb atomic states).
(ii) CCO5(CCO8): The first 5 (first 8) Rb atomic states are used. The optical potentials, which include the continuum effect, are in the 5s-5s, 5s-5p, and the 5p-5p couplings.
(iii) UBA8: Unitarized Born approximation, including the first 8 Rb atomic states.
The atomic wavefunction is represented by a singleconfiguration Hartree-Fock representation, with the oneelectron bound state expressed in term of a Slater expansion. The wavefunctions are computed using singleconfiguration Hartree-Fock (SCHF) program. Figure 1 shows the TCS for electron-Rb scattering. The MG3 calculation is the modified Glauber approximation by Gien [11] . Our calculations agree qualitatively with the theoretical and the experimental data. The CC8 model agrees extremely well with the experiments qualitatively whereas the CCO8, which includes the continuum effect inside the calculation increases the magnitude of the TCS. The UBA is in good accord with the experiments but as expected gradually overestimates the experiments at lower energy.
The DCS for elastic and 5s-5p inelastic excitations for electron-rubidium scattering at 10 eV and 30 eV are shown in Fig. 2 . In Fig. 2(a) , the calculations underestimate the elastic DCS. Both CCO8 and CC8 predict a shoulder at forward angles, and two minima at middle and backward angles. In Fig. 2(c) , the calculations are in good agreement with experiment, but with some differences at middle angles. There are no theoretical or experimental data to compare our CC8 and CCO8 calculations at 30 eV, but the calculations display consistency.
IV. CONCLUSION
In conclusion, our calculations for the DCS are consistent and agree well with the experiments (where available).The TCS shows only qualitative agreement with the experiment data. The inclusion of the continuum effect is very important, as demonstrated by the CCO8 and CCO5. The continuum effect also increases the TCS at all energies.
